Passive, smoking A flurry of articles and letters on the risks of passive smoking has appeared in the press since the publication in The Times (June 20) of a misleading account of a case-control study which was subsequently reported in this journal (Lee et al., 1986) . This study gave a relative risk estimate for lung cancer of about 1.1 in non-smokers married to smokers. This is slightly lower than the estimates from most other studies of lung cancer and passive smoking, but data were available on only 47 married non-smoking lung cancer patients, and the confidence limits for the relative risk (0.5-2.4) were thus too wide either to demonstrate any effect or to exclude a substantial risk. The Times report of June 20, under the headline 'passive smoking: no significant danger', stated that the study involved over 12,000 people, and had turned 'received wisdom (on the effects of passive smoking) into one of the medical controversies of the year'. This incident raises two related but separate issues: the nature and quality of the evidence relating to passive smoking; and the way in which this evidence has been used by the tobacco industry.
On the political side, the Tobacco Advisory Council (TAC), which is funded by the tobacco industry, lost little time in exploiting The Times' misleading report, and wrote 3 days later to all Members of Parliament enclosing The Times' article of June 20. Shortly afterwards, on July 16, an Early Day Motion was tabled in Parliament which stated that the then unpublished study by the Institute of Cancer Research had concluded that 'inhaling other people's smoke ... carries no significant increase in risk of lung cancer,' and urged the Health Minister to stop funding the Health Education Council's campaign on passive smoking. A similar statement, again described as the conclusions of the Institute of Cancer Research, also appeared in advertisements in the Australian press on behalf of the Tobacco Institute of Australia. The study by Lee et al. (1986) was funded by the TAC under an agreement with the Institute of Cancer Research which included adequate safeguards of scientific impartiality; yet the outcome of this apparently satisfactory research agreement has been the unauthorised association of the Institute's name with misleading propaganda. Any scientist who may be tempted to accept support in any form from the tobacco industry should therefore recognise that the results may be used for the purposes of the industry.
Exposure to ambient smoke must be assumed to cause some lung cancers in nonsmokers, as they inhale the same chemicals as smokers, and it is now generally accepted that a safe threshold is unlikely to exist for most carcinogens. Crude estimates of the relative effects of active and passive smoking can be calculated from measurements of urinary cotinine, which accurately reflect the amount of nicotine absorbed over several days. In Britain such measurements suggest that the average amount absorbed by a non-smoking spouse of a smoker is equal to that obtained from smoking approximately a tenth of a cigarette a day (Wald et al., 1984) , although similar measurements in Japan suggest a substantially higher figure (Matsukura et al., 1984) . Urinary mutagenicity is also increased by passive smoking (Bos et al., 1983 ), but its measurement may be too imprecise to use for this purpose.
If the British cotinine measurements are used, linear extrapolation from the relationship observed at the much higher doses to which active smokers are exposed suggests that passive smoking might increase the non-smoker's lung cancer risk by about 10%. Such extrapolation is of dubious reliability, however, both because it is uncertain whether the relationship between dose and effect is linear or quadratic in active smokers (Doll & Peto, 1978) , and because of the many chemical and physical differences that are likely to affect the ratio of the amount of nicotine absorbed to the amount and potency of the various carcinogens deposited on the bronchial mucosa in active and passive smoking. In its recent review the International Agency for Research on Cancer (1986) listed over 40 chemicals in tobacco smoke for which it had already found sufficient evidence of carcinogenicity in animals. Some of these compounds are present in lower concentrations in the sidestream smoke to which non-smokers are mainly exposed than in the mainstream smoke that is inhaled directly by smokers, but others are present in higher concentrations, including certain highly carcinogenic volatile N-nitrosamines, which may be present in concentrations up to 100 times greater. The carcinogenic potency of ambient smoke cannot therefore be estimated with any confidence. It is not known which of the chemicals in tobacco smoke are responsible for its carcinogenic effect, and the physical state of the various chemicals and their distribution within the respiratory tract may depend on whether they are inhaled actively from the burning cigarette or passively from the ambient atmosphere. A quantitative estimate of the risk must therefore be based on direct observation of non-smokers with different degrees of passive exposure. The first reports of increased lung cancer risks in the non-smoking spouses of smokers suggested a relative risk of up to 2 or 3 (Hirayama, 1981 (Hirayama, , 1984 Trichopoulos et al., 1981 Trichopoulos et al., , 1983 , but most subsequent studies have given lower estimates (Akiba et al., 1985; Correa et al., 1983; Garfinkel, 1981; Garfinkel et al., 1985; Gillis et al., 1984; Kabat & Wynder, 1984; Koo et al., 1984) . The observed risk need not necessarily be the same in all countries, however, as type of tobacco, past changes in smoking habits, and the extent of passive exposure both at home and elsewhere may all differ substantially between different countries. Nonetheless, the many published studies are all consistent with an increase in risk of the order of 20-50% (Doll, 1986) , although the results of even the larger studies have wide confidence limits. If these results were all a true reflection of the effects of passive smoking it would thus be reasonable to conclude that the risk is real, as several show statistically significant differences in the proportion of smoking spouses between cases and controls. The risk may, however, be exaggerated by biased inaccuracies in reported smoking histories, as the spouses of smokers also tend to smoke, and occasional misclassification of smokers or ex-smokers as non-smokers could therefore produce a spurious increase in the observed risk; or it may be underestimated, due to random error in the data, and the fact that everyone is sometimes exposed to tobacco smoke whether their spouse smokes or not.
The weight that should be given to this equivocal evidence when further restrictions on smoking in public places are considered is a matter of personal opinion. The risks of passive smoking are certainly trivial compared with the risks to smokers themselves; but it is generally accepted that involuntary risks should be very much less than those that are self-inflicted. Even a relative risk for lung cancer of only 1.2 due to passive smoking would constitute an increase in lifelong risk of the order of 1 in 1,000, which is more than 100 times higher than the estimated effects of 20 years' exposure to the amounts of chrysotile asbestos normally found in asbestos-containing buildings (Doll & Peto, 1985) . In view of the consistency of both extrapolation and direct observation in suggesting that the effect may be of this order, and the presence of many animal carcinogens in ambient smoke, the suggestion that the possibility of a cancer hazard should be added to the certainty of unpleasant pollution in the movement against unrestricted smoking in public places seems entirely reasonable.
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